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(54) Refrigerant leakage warning device 

(57) In a refrigerant leakage wanning device for an 
apparatus having a refrigeration cycle using a flamnna- 
ble refrigerant as a refrigerant, when leakage of the re- 
frigerant occurs, measures how to cope after the leak- 



age of refrigerant occurs are indicated on an indoor unit 
(1 ). Therefore, the user can see the indication of the 
leakage and take the measures to cope with it, and it is 
possible to hold the damage at a minimum, and to en- 
hance the safety. 
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Description 

TECHNICAL FIELD 

[0001] The present invention relates to a refrigerant 
leakage warning device for an apparatus having a re- 
frigeration cycle using a flammable refrigerant for in- 
forming a user of a danger and measures to deal with 
the danger when the refrigerant leaks. 

BACKGROUND TECHNIQUE 

[0002] At present, HCFC refrigerants such as R22 uti- 
lized in air conditioners have environmental issues to 
destroy the ozone layer. 

[0003] In recent years, it is proposed to use HFC re- 
frigerants as alternative refrigerants of HCFC refriger- 
ants, but HFC refrigerants have environmental issues 
to facilitate the global warming. 
[0004] Therefore, it has been studied to use HC re- 
frigerants which do not destroy the ozone layer and do 
not facilitate the global warming. 
[0005] However, since HC refrigerants are flamma- 
ble, it the refrigerants leak, there is a danger of explosion 
or flring, and it is necessary to ensure the safety. 
[0006] Conventional ly, it is proposed to light a warning 
lamp if the leakage of refrigerants is detected as dis- 
closed in Japanese Patent Applications Laid-open No. 
H3-2113972 and N0.H6-I8OI66. 
[0007] However, the conventional measures have a 
problem that since the leakage of refrigerant occurs very 
unusually, even if the user is informed of the leakage of 
refrigerant, the user does not know how to deal with the 
leakage and will be at a \oss. 

[0008] Thereupon, the present invention has been ac- 
complished to solve the conventional problem, and it is 
an object of the invention, in the case of the leakage of 
a dangerous refrigerant such as flammable refrigerant, 
to inform a user of the danger and measures to deal with 
it. 

DISCLOSURE OF THE INVENTION 

[0009] To achieve the above object, according to a 
first aspect of the present invention, there is provided a 
refrigerant leakage warning device for an apparatus 
having a refrigeration cycle using a flammable refriger- 
ant as a refrigerant, wherein when leakage of refrigerant 
occurs, measures how to cope after the leakage of re- 
frigerant occurs are indicated on an indoor unit. With this 
feature, since the measures how to cope after the leak- 
age of refrigerant occurs are indicated on the indoor unit 
which can easily be seen by the user from anywhere in 
the room, the user can take the measures to cope with 
it quickly, and it is possible to hold the damage at a min- 
imum, and to enhance the safety. 
[001 0] According to a second aspect, there is provid- 
ed a refrigerant leakage warning device for an appara- 



tus having a refrigeratbn cycle using a flammable re- 
frigerant as a refrigerant, wherein measures how to 
cope after the leakage of refrigerant occurs are Indicat- 
ed on an indoor unit within a predetermined time after 

s the leakage of refrigerant is detected. With this feature, 
since a time lag is provided after the leakage of refrig- 
erant, the precision of detectbn can be enhanced, and 
more appropriate measures after the leakage of refrig- 
erant can be indicated. 

10 [0011] In this second aspect, the function and the ef- 
fect obtained by indk^ating the measures on the indoor 
unit can be obtained as in the flrst aspect. 
[0012] According to a third aspect, there is provided 
a refrigerant leakage warning device for an apparatus 

^5 having a refrigeration cycle using a flammable refriger- 
ant as a refrigerant, wherein when leakage of refrigerant 
occurs, measures how to cope after the leakage of re- 
frigerant occurs are indicated on a remote controller 
With this feature, since the measures are indbated on 

20 the remote controller that a user usually put at hand, 
even the user has bad sight, he or she can easily see 
the measures, and can take necessary action more 
quickly at the time of leakage of refrigerant. Therefore, 
it is possible to hold the damage at a minimum, and to 

25 further enhance the safety. 

[001 3] According to a fourth aspect, there is provided 
a refrigerant leakage warning device for an apparatus 
having a refrigeration cycle using a flammable refriger- 
ant as a refrigerant, wherein measures how to cope after 

30 the leakage of refrigerant occurs are indicated on a re- 
nriote controller within a predetermined time after the 
leakage of refrigerant is detected. With this feature, the 
function and the effect obtained by indicating the meas- 
ures within the predetermined time can be obtained as 

35 in the second aspect, and the function and the effect 
obtained by indicating the measures on the remote con- 
troller can be obtained as in the third aspect. 
[0014] According to a flfth aspect, there is provided a 
refrigerant leakage warning device for an apparatus 

40 having a refrigeration cycle using a flammable refriger- 
ant as a refrigerant, wherein when leakage of refrigerant 
occurs, measures how to cope after the leakage of re- 
frigerant occurs are informed to a user via voice. 
[0015] According to a sixth aspect, there is provkied 

4S a refrigerant leakage warning device for an apparatus 
having a refrigeration cycle using a flammable refriger- 
ant as a refrigerant, wherein measures how to cope after 
the leakage of refrigerant occurs are informed to a user 
via voice within a predetermined time after the leakage 

so of refrigerant is detected. 

[001 6] According to a seventh aspect, there is provid- 
ed a refrigerant leakage warning device for an appara- 
tus having a refrigeratton cycle using a flammable re- 
frigerant as a refrigerant, wherein when leakage of re- 

55 frigerant occurs inside a room, measures how to cope 
after the leakage of refrigerant occurs are informed to a 
user via voice from an indoor unit. 
[001 7] According to an eighth aspect, there is provid- 
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ed a refrigerant leakage warning device for an appara- 
tus having a refrigeration cycle using a flammable re- 
frigerant as a refrigerant, wherein measures how to 
cope after the leakage of refrigerant occurs are informed 
to a user via voice from an indoor unit within a predeter- 
mined time after the leakage of refrigerant is detected 
inside a room. 

[0018] As described above, according to the fifth to 
eighth aspects, since the user can be aware more easily 
If the information is informed via voice, the user can take 
action more quickly, and it is possible to hold the dam- 
age at a minimum, and to enhance the safety. 
[0019] The function and the effect obtained by inform- 
ing the user of Information when the leakage of refriger- 
ant occurs can be obtained as in the first aspect, and 
the function and the effect obtained by informing the us- 
er of information within the predetermined time can be 
obtained as in the second aspect. 
[0020] According to a ninth aspect, there is provided 
a refrigerant leakage warning device for an apparatus 
having a refrigeration cycle using a flammable refriger- 
ant as a refrigerant, wherein when leakage of refrigerant 
occurs outside a room, the leakage of the refrigerant and 
measures how to cope after the leakage of refrigerant 
occurs are informed to a user via voice from an Indoor 
unit and an outdoor unit. 

[0021] According to a tenth aspect, there is provided 
a refrigerant leakage warning device for an apparatus 
having a refrigeration cycle using a flammable refriger- 
ant as a refrigerant, wherein the leakage of the refriger- 
ant and measures how to cope after the leakage of re- 
frigerant occurs are informed to a user via voice from an 
indoor unit and an outdoor unit within a predetermined 
time after the leakage of refrigerant Is detected outside 
a room. 

[0022] As described above, in the ninth and tenth as- 
pects, even if the leakage of refrigerant occurs outside 
the room, both people in the room and people outside 
the room can easily be aware of the leakage, and it is 
possible to further enhance the safety. 
[0023] The function and the effect obtained by inform- 
ing the user of information when the leakage of refriger- 
ant occurs can be obtained as In the first aspect, and 
the function and the effect obtained by informing the us- 
er of information within the predetermined time can be 
obtained as in the second aspect. 
[0024] According to an eleventh aspect, contents of 
the measures are changed in accordance with a place 
where the leakage of refrigerant occurs. Since the con- 
tents of measures may differ, in some cases, depending 
on the place where the leakage of refrigerant occurs. If 
appropriate measures are Indicated depending on a 
case, it is possible to hold the damage at a minimum, 
and to further enhance the safety. 
[0025] According to a twelfth aspect, contents of the 
measures are changed in accordance with a speed of 
the leakage of refrigerant. Since the contents of meas- 
ures may differ depending on the speed of leakage of 



refrigerant in some cases, if appropriate measures are 
indicated depending on a case, it Is possible to hold the 
damage at a minimum, and to further enhance the safe- 
ty- 

5 [0026] According to a thirteenth aspect, when leakage 
of the refrigerant occurs, a gas which is heavier than air 
and which has a smell and/or a color Is emitted from an 
indoor unit. 

[0027] According to a fourteenth aspect, wherein the 
10 gas is methyl mercaptan. 

[0028] As in the thirteenth and fourteenth aspects, it 
is possible to inform the user of the danger of leakage 
of refrigerant more easily using color and/or smell, and 
it is possible to hold the damage at a minimum, and to 
f 5 enhance the safety. 

[0029] According to a fifteenth aspect, when leakage 
of the refrigerant occurs, danger is Informed to the inside 
of a house using an inside communicating means. 
[0030] According to a sixteenth aspect, the inside 
communicating means is one of or some of electric 
wave, telephone line, radio, optical communication, 
electric line, microwave, infrared rays and supersonic 
waves. 

[0031] According to the fifteenth and sixteenth as- 
pects, if the user is in the house, the user can be aware 
of the leakage of refrigerant even if the leakage occurred 
in another room and therefore, it is possible to hold the 
damage at a minimum, and to further enhance the safe- 
ty 

[0032] According to a seventeenth aspect, when leak- 
age of the refrigerant occurs, danger is informed to the 
outside using an outside communicating means. 
[0033] According to an eighteenth aspect, the outside 
communicating means is one of or some of electric 
wave, telephone line, radio, optical communication, 
electric line, microwave, infrared rays and supersonic 
waves. 

[0034] According to the seventeenth and eighteenth 
aspects, since the leakage of refrigerant can automati- 
cally be informed to a person outside the house, the user 
can take necessary action more easily, and it is possible 
to hold the damage at a minimum, and to enhance the 
safety. 

[0035] According to a nineteenth aspect, the warn ing 
device uses an auxirialy power source which is different 
from a main power source of the apparatus. With this 
feature, even if the power source of the apparatus is shut 
off when the leakage of refrigerant occurs, since the 
warning device can keep operating, It Is possible to fur- 
ther enhance the safety. 

BRIEF DESCRIPTION OF DRAWINGS 



[0036] 

Fig.1 is a perspective view of an indoor unit having 
a display device according to an embodiment of the 
present invention; 
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Fig.2 is a perspective view of an indoor unit having 
a gas container according to another embodiment 
of the Invention; 

Fig.3 is a block diagram showing an embodiment of 
refrigerant leakage detecting means of the inven- 
tion; and 

Fig.4 is a flowchart showing the embodiment. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0037] An air conditioner using a flammable refriger- 
ant according to a first embodiment of the present in- 
vention will be explained below. 
[0038] Fig. 1 shows an Indoor unit on which measures 
how to cope after the leakage of refrigerant occurs are 
indicated at a position where a user can easily see. 
[0039] The reference number 1 represents the indoor 
unit, 2 represents an air outlet, 3 represents an air inlet, 
and 4 represents an indication panel as a refrigerant 
leakage warning device. 

[0040] The air conditioner of the first embodiment us- 
es a flammable HC refrigerant as a refrigerant, and com- 
prises refrigerant leakage detecting means, and a re- 
frigerant leakage warning device which is operated 
based on an output value from the refrigerant leakage 
detecting means. The refrigerant leakage detecting 
means will be explained later. 

[0041 ] (f the output value from the refrigerant leakage 
detecting means indicates the leakage of refrigerant, in 
accordance with the output value, the refrigerant leak- 
age warning device indicates, on the indoor unit, the 
leakage of refrigerant and measures how to cope after 
the leakage. 

[0042] For example, if the refrigerant leaks in the 
room, and its leakage speed is very fast faster than a 
(ml /minute), the refrigerant leakage waming device in- 
dicates 'An emergency has arisen. Refrigerant is leak- 
ing rapidly in the room. Immediately stop the air condi- 
tioner, open the window, check the fire and make a tel- 
ephone call to the sen^ice company." 
[0043] If th e refrigerant leaks in the room, and its leak- 
age speed is slow slower than a (ml/minute), the refrig- 
erant leakage waming device indicates "Refrigerant is 
leaking in the room. Stop the air conditioner, and make 
a telephone call to the sen/ice company." 
[0044] If the refrigerant leaks outside the room, and 
its leakage speed is very fast faster than p (m1 /minute), 
the refrigerant leakage warning device indicates, on the 
indoor unit, 'An emergency has arisen. Refrigerant is 
leaking rapidly outside the room. Immediately stop the 
air conditioner, check that there is no fire near-the air 
conditioner and make a telephone call to the service 
company", and indicates, on an outdoor unit, "An emer- 
gency has arisen. Refrigerant Is leaking rapidly outside 
the room. Keep the fire away from the refrigerant." 
[0045] The sentences to be indicated are not limited 
if they indicate the leakage of refrigerant and measures 
to cope with it. 



[0046] Any method of indication may be used. For ex- 
ample, red "LED" may be lighted In the^case of emer- 
gency, and yellow "LED" may be lighted when it is nec- 
essary to contact the sen/ice company although it is not 

S emergency. 

[0047] The refrigerant leakage warning device uses a 
battery as an auxiliary power source. Therefore, for ex- 
ample, when the leakage of refrigerant occurs, even if 
a control Is carried out such that all of the power sources 

10 of the air conditioner are shut off so as to prevent the 
explosion, it is possible to let at least the refrigerant leak- 
age warning device keep operating and therefore, the 
safety can be ensured. 

[0048] Other than the battery, any means such as a 

IS solar battery, a lead-acid battery or the like may be used 
as the auxiliary power source, only if it is different from 
the power source of the air conditioner. 
[0049] In an air conditioner of a second embodiment, 
the information at the time of leakage of refrigerant is 

20 Indicated on a remote controller which is disposed on a 
place where the user can easily see, instead on the In- 
door unit of the first embodiment. The contents of the 
indication are the same as those of the first embodiment. 
[0050] An air conditioner of a third embodiment in- 

2S forms the user of the infomnatbn at the time of leakage 
of refrigerant via voice from the indoor unit instead of 
visual indication of the first embodiment. 
[0051] Any means may be used if it can generate 
voice to inform the user of the danger. For example, us- 

30 ing communk:atk)n means, a refrigerant leakage signal 
is sent to various appliances such as a remote controller, 
a television set and an audio device so that the voice Is 
generated from these appliances. 
[0052] An air conditioner of a fourth embodiment in- 

35 forms the user of the danger of refrigerant leakage by 
flowing out methyl mercaptan having strong smell when 
the leakage of refrigerant occurs. 
[0053] Fig.2 shows an Indoor unit having a gas con- 
tainer. Elements similar to those In Fig.1 are represent- 

^0 ed with the same reference number, and their explana- 
tions will be omitted. The reference number 5 represents 
the gas container. 

[0054] As shown in Fig.2, the gas container in which 
methyl mercaptan Is charged is disposed in a lower por- 

45 tlon of the air outlet of the air conditioner. When the out- 
put value from the refrigerant leakage detecting means 
indicates the leakage of refrigerant, the gas container 5 
is automatically opened. The methyl mercaptan flows 
out from the gas container 5, and its smell wafts In on 

50 the wind of the air conditioner and reaches the user so 
that the user is aware of the leakage of refrigerant, takes 
necessary measures such as opening the window of the 
room and makes a telephone call to the service compa- 
ny. 

55 [0055] The gas charged in the gas container 5 is not 
limited to the methyl mercaptan. and other gases having 
color or smell may be used. 

[0056] A waming device of a fifth embodiment auto- 
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matically informs, when the leakage of refrigerant oc- 
curs, another room in a house of the danger using inside 
communication means» and informs the outside service 
company of the danger using outside communication 

means. 

[0057] The inside communication means uses elec- 
tric wave to transmit electric wave, and sends a signal 
to a television set or the like in the other room. In the 
other room, the leakage of refrigerant and the measures 
to cope with it are automatically indicated on the televi- 
sion screen. 

[0058] The inside communication means is not limited 
to the electric wave. Telephone line, radio, optical com- 
munication, electric line, microwave, infrared rays or su- 
personic waves may be used. 

[0059] The outside communication means used a tel- 
ephone line to inform the sen^ice company of the danger 
through conversion means which converts a signal of 
the warning device into a telephone number. In reply to 
the communication, the service company Immediately 
goes directly to the place where the leakage of refriger- 
ant happened. 

[0060] The outside communication means is not lim- 
ited to the telephone line. Electric wave, radio, optical 
communication, electric line, microwave, infrared rays 
or supersonic waves may be used. 
[0061] Next, the refrigerant leakage detecting means 
will be explained with reference to Fig.3. 
[0062] The air conditioner comprises the indoor unit 
1 and the outdoor unit 6. A refrigeration cycle comprises 
a compressor 7. a 4-way valve 8, an indoor heat ex- 
changer 9, a refrigerant separator 10, a decompressor 
11, an outdoor heat exchanger 12. an accumulator 13 
and the like, all of which are connected to one another 
through pipes. On-off valves 14 and 15 capable of shut- 
ting off refrigerant passages of the indoor unit 1 and the 
outdoor unit 6 are provided in the pipes of the refriger- 
ation cycle. The indoor heat exchanger 9 is disposed in 
the indoor unit 1 . The compressor 7, the 4-way valve 8, 
the refrigerant separator 10, the decompressor 11, the 
outdoor heat exchanger 1 2, and the accumulator 1 3 are 
disposed in the outdoor unit 6. An indoor air-blower 16 
is disposed in the Indoor unit 1 , and an outdoor air-blow- 
er 17 is disposed in the outdoor unit 6. 
[0063] As the refrigerant leakage detecting means, 
there are refrigerant leakage detecting sensors 21 A and 
21 B which directly detect the refrigerant leaked from the 
pipes. Fig.3 shows a case in which the indoor unit 1 and 
the outdoor unit 6 are respectively provided with the re- 
frigerant leakage detecting sensors 21 A and 21 B one 
each, but If the necessary number of sensors are dis- 
posed in places where the leaked refrigerant is prone to 
stay or in air passages and the like where the leaked 
refrigerant is prone to flow, It is possible to enhance the 
detection precision, and to indicate appropriate meas- 
ures when the refrigerant leaks. 
[0064] As other refrigerant leakage detecting means 
there are refrigerant component detecting sensors 22A 



and 228. Such refrigerant component detecting sensors 
22A and 228 are effective when two or more kinds of 
refrigerants are used in the refrigeration cycle. By using 
the refrigerant component detecting sensors 22A and 
5 22B. it is possible to predict a leakage place such as 
whether the refrigerant leaks from a gas region or a liq- 
ukJ region by detecting variation of component ratio. It 
is also possible to predict a speed of refrigerant leakage 
from a speed of the variation in component. These re- 

^0 frigerant component detecting sensors 22A and 228 
can detect the variation in refrigerant component by de- 
lecting the liquid component accumulated in the refrig- 
erant separator 10, the accumulator 13 and the like. 
[0065] As other refrigerant leakage detecting means. 

IS there are refrigerant pressure detecting means 23A and 
238 which detects variation in refrigerant pressure. 
Such refrigerant pressure detecting means 23A and 
238, when the air conditioner is normally operating, de- 
tect whether the pressure of the refrigerant is within a 

20 normal pressure range, and when the air conditioner is 
stopped, detect a pressure drop after the pressure in the 
pipes is balanced. The pressure when the air condition- 
er is operating can be detected by the refrigerant detect- 
ing means 238. If the iridoor unit and the outdoor unit 

25 are Insulated from each other by means of the on-off 
valves 1 4 and 1 5 when the air conditioner is stopped, it 
is preferable to provide the refrigerant pressure detect- 
ing means 23A in the indoor unit 1, and the refrigerant 
pressure detecting means 238 in the outdoor unit 6 as 

30 shown in Fig3. 

[0066] The refrigerant leakage detecting means 21 A 
and the refrigerant pressure detecting means 23A can 
be used as refrigerant leakage detecting means for de- 
tecting occurrence of the leakage of refrigerant in the 

35 room, and the refrigerant leakage detecting sensor 21 B 
and the refrigerant pressure detecting means 23B can 
be used as refrigerant leakage detecting means for de- 
tecting occurrence of the leakage of refrigerant outside 
the room. 

40 [0067] As described above, variation in pressure or 
component of the refrigerant, the place and the speed 
of the leakage of refrigerant are detected by the refrig- 
erant leakage detecting sensors, and the detected in- 
formation is sent to the refrigerant leakage warning de- 

45 vice. 

[0068] Means and method of the refrigerant leakage 
detecting means are not limited to those described 
above if the leakage of refrigerant can be detected, and 
a plurality of the above-described refrigerant leakage 

50 detecting means may be used. 

[0069] One example of the operation from detection 
of the leakage of refrigerant and indication of the meas- 
ures will be explained next with reference to Figs. 3 and 
4. The present embodiment, the measures to cope with 

55 the leakage of refrigerant are indicated within a prede- 
termined time after the leakage of refrigerant Is detect- 
ed. 

[0070] When the air conditioner is normally operating. 
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If the refrigerant component detecting sensors 22A and 
22B, or the refrigerant pressure detecting means 22B 
detects the leakage of refrigerant from abnomial varia- 
tion in component or pressure of the refrigerant (step 1 ), 
an abnormal state is indicated in step 2. Then, In step 

3, the appliances are controlled. One example of the 
control of the appliances is to stop the compressor 7, 
the Indoor air-blower 16 and the outdoor air-blower 17. 
In this case, in step 4. the leakage place is detected by 
the refrigerant leakage detection sensors 21 A or 21 B 
disposed in the indoor unit 1 or the outdoor unit 6. If the 
refrigerant leakage detecting sensor 21 A detects the 
leakage, it is judged that the leakage happened in the 
room, and if the refrigerant leakage detecting sensor 
21 B detects the leakage, it is judged that the leakage 
happened outside the room, and respective measures 
are indicated in step 5. 

[0071] Another example of the control of the applianc- 
es is to close the on-off valve 14 at the time of warming 
operation, and closes the on-off valve 15 at the time of 
cooling operation, to operate the compressor 7 for a pre- 
determined time and then, to ctose the on-off valve 15 
at the time of warming operation, and close the on-off 
valve 14 at the time of cooling operation. By controlling 
the appliance in this manner, it is possible to store the 
refrigerant at the. side of the outdoor unit 6. In this case, 
the place of leakage is detected in step 4 by the refrig- 
erant leakage detecting sensor 21 B or the refrigerant 
pressure detecting means 23A and 23B provided in the 
indoor unit 1 and the outdoor unit 6. If the refrigerant 
pressure detecting means 23A detects the leakage, it is 
judged that the leakage happened in the room, and If 
the refrigerant leakage detecting sensor 21 B or the re- 
frigerant pressure detecting means 23B detects the 
leakage, it is judged that the leakage happened outside 
the room, and the respective measures are indicated in 
step 5- 

[0072] Another example of the control of the applianc- 
es is to keep operating the air conditioner as it is. In step 

4, it is checked whether the same detection signal is out- 
put after a predetermined time is elapsed from the de- 
tection of the leakage of refrigerant in step 1 . If the same 
detection signal Is output, it is judged that the refrigerant 
leaks, and the measures are indicated in step 5. If the 
leakage of refrigerant is not detected in step 4, the fact 
that no abnormal state is indicated. 

[0073] In the present embodiment, after the leakage 
of refrigerant is detected, the appliances are controlled 
to specify the place of leakage of refrigerant, or after the 
predetermined time is elapsed from the detection of the 
leakage of refrigerant, the leakage of refrigerant is again 
checked, so that it is possible to judge the leakage of 
refrigerant more reliably. Therefore, even if sensitivity of 
the refrigerant leakage detecting means is increased, it 
is possible to reduce the erroneous detection. 
[0074] Further, as another embodiment, the detection 
of the leakage of refrigerant in step 4 may be carried out 
in step 1 , and after the appliances are controlled, the 



measures to cope with the leakage may be indicated in 
step 5. For example, if the leakage of refrigerant is de- 
tected in the room in step 1, in step 3, the on-off valve 
1 4 Is first closed at the time of warming operation, or the 

s on-off valve 15 is first closed at the time of cooling op- 
eration, and after the compressor 7 is operated for a pre- 
determined time, the on-off valve 1 5 is closed at the time 
of warming operation, or the on-off valve 1 4 is closed at 
the time of cooling operation. In step 5, the measures 

10 such as "Do not operate the air conditioner again. Make 
a telephone call to the service company." is indicated. 
When the control of appliances such as stopping the 
compressor 7 or closing the on-off valves 14 and 15 Is 
completed within an extremely short time, it is not al- 

is ways necessary to indicate the measures in step 2, and 
it is preferable to indicate the measures in step 5. In this 
manner, the appliances may be first controlled after the 
leakage of refrigerant is detected, and the measures 
may be indicated after a time lag. 

20 [0075] As described above, according to the present 
Invention, when the leakage of refrigerant occurs, the 
user can see the Indication of the leakage and take the 
measures to cope with it, and it is possible to hold the 
damage at a minimum, and to enhance the safety. 

25 [0076] Further, according to the present invention, 
when the leakage of refrigerant occurs, the user can be 
aware of it through voice and can take the measures to 
cope with it earlier, and it is possible to hold the damage 
at a minimum, and to enhance the safety. 

30 [0077] Further, It is possible to easily inform the user 
of the danger by generating gas having smell or color 
when the leakage of refrigerant occurs, and it is possible 
to hold the damage at a minimum, and to enhance the 
safety. 

35 [0078] Furthermore, when the leakage of refrigerant 
occurs, even if the user is in another room, it is possible 
to inform the user of the danger by using the inside com- 
municating means so that the user can take the meas- 
ures immediately, and it is possible to hold the damage 

40 at a minimum, and to enhance the safety. 

[0079] Further, when the leakage of refrigerant oc- 
curs, it is possible to automatically contact with the serv- 
ice company by using the outside communicating 
means, and it is possible to further enhance the safety. 

45 [0080] By providing an auxiliary power source of the 
warning device separately from a power source of the 
apparatus, even if the power source of the apparatus is 
cut off, it is possible to inform the user of the danger, 
and to further enhance the safety. 

so 

Claims 

1. A refrigerant leakage warning device for an appa- 
55 ratus having a refrigeration cycle using a flammable 
refrigerant as a refrigerant, wherein when leakage 
of refrigerant occurs, measures how to cope after 
the leakage of refrigerant occurs are indicated on 
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an indoor unit (1). 

2. A refrigerant leakage warning device for an appa- 
ratus having a refrigeration cycle using a flammable 
refrigerant as a refrigerant, wherein measures how s 
to cope after the leakage of refrigerant occurs are 
indicated on an Indoor unit (1) within a predeter- 
mined time after the leakage of refrigerant is detect- 
ed. 

10 

3. A refrigerant leakage warning device for an appa- 
ratus having a refrigeration cycle using a flammable 
refrigerant as a refrigerant, wherein when leakage 
of refrigerant occurs, measures how to cope after 
the leakage of refrigerant occurs are indicated on a n. 
remote controller. 

4. A refrigerant leakage waming device for an appa- 
ratus having a refrigeration cycle using a flammable 
refrigerant as a refrigerant, wherein measures how 20 
to cope after the leakage of refrigerant occurs are 
indicated on a remote controller within a predeter- 
mined time after the leakage of refrigerant Is detect- 
ed. 



5. A refrigerant leakage waming device for an appa- 
ratus having a refrigeration cycle using a flammable 
refrigerant as a refrigerant, wherein when leakage 
of refrigerant occurs, measures how to cope after 
the leakage of refrigerant occurs are Infomned to a 
user via voice. 

6. A refrigerant leakage waming device for an appa- 
ratus having a refrigeration cycle using a flammable 
refrigerant as a refrigerant, wherein measures how 
to cope after the leakage of refrigerant occurs are 
informed to a user via voice within a predetermined 
time after the leakage of refrigerant is detected. 

7. A refrigerant leakage waming device for an appa- 
ratus having a refrigeration cycle using a flammable 
refrigerant as a refrigerant, wherein when leakage 
of refrigerant occurs in a room, measures how to 
cope after the leakage of refrigerant occurs are in- 
formed to a user via voice from an indoor unit (1 ). 

8. A refrigerant leakage waming device for an appa- 
ratus having a refrigeration cycle using a flammable 
refrigerant as a refrigerant, wherein measures how 
to cope after the leakage of refrigerant occurs are 
informed to a user via voice from an indoor unit (1 ) 
within a predetermined time after the leakage of re- 
frigerant is detected inside a room. 

9. A refrigerant leakage waming device for an appa- 
ratus having a refrigeration cycle using a flammable 
refrigerant as a refrigerant, wherein when leakage 
of refrigerant occurs outside a room, the leakage of 



the refrigerant and measures how to cope after the 
leakage of refrigerant occurs are informed to a user 
via voice from an indoor unit (1 ) and an outdoor unit 

(6). 

10. A refrigerant leakage warning device for an appa- 
ratus having a refrigeration cycle using a flammable 
refrigerant as a refrigerant, wherein the leakage of 
the refrigerant and measures how to cope after the 
leakage of refrigerant occurs-are informed to a user 
via voice from an indoor unit (1 ) and an outdoor unit 
(6) within a predetermined lime after the leakage of 
refrigerant is detected outside a room. 

A refrigerant leakage warning device for an appa- 
ratus having a refrigeration cycle using a flammable 
refrigerant as a refrigerant according to any one of 
claims 1 to 6, wherein contents of said measures 
are changed in accordance with a place where said 
leakage of refrigerant occurs. 

12. A refrigerant leakage warning device for an appa- 
ratus having a refrigeration cycle using a flammable 
refrigerant as a refrigerant according to any one of 
claims 1 to 10. wherein contents of said measures 
are changed in accordance with a speed of said 
leakage of refrigerant occurs. 

13. A refrigerant leakage warning device for an appa- 
ratus having a refrigeration cycle using a flammable 
refrigerant as a refrigerant, wherein when leakage 
of refrigerant occurs, a gas which is heavier than air 
and which has a smell and/or a color is emitted from 
an indoor unit(1). 

14. A refrigerant leakage warning device for an appa- 
ratus having a refrigeration cycle using a flammable 
refrigerant as a refrigerant according to claim 13, 
wherein said gas is methyl mercaptan. 

15. A refrigerant leakage waming device for an appa- 
ratus having a refrigeration cycle using a flammable 
refrigerant as a refrigerant according to any one of 
claims 1 to 10, wherein when leakage of refrigerant 
occurs, danger is informed to the inside of a house 
using an inside communicating means. 

16. A refrigerant leakage warning device for an appa- 
ratus having a refrigeration cycle using a flammable 
refrigerant as a refrigerant according to claim 1 5. 
wherein sakJ inside communrcating means is one 
of or some of electric wave, telephone line, radio, 
optical communication, electric line, microwave, in- 
frared rays and supersonic waves. 

17. A refrigerant leakage warning device for an appa- 
ratus having a refrigeration cycle using a flammable 
refrigerant as a refrigerant according to any one of 
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claims 1 to 10, wherein when leakage of refrigerant 
occurs, danger Is informed to the outside using an 
outside communicating means. 

18. A refrigerant leakage waming device for an appa- s 
ratus having a refrigeration cycle using a flammable 
refrigerant as a refrigerant according to claim 17, 
wherein said outside communicating means is one 

of or some of electric wave, telephone line, radio, 
optical communication, electric line, microwave, in- io 
f rared rays and supersonic waves. 

19. A refrigerant leakage waming device for an appa- 
ratus having a refrigeration cycle using a flammable 
refrigerant as a refrigerant according to any one of is 
claims 1 to 10, wherein said waming device uses 

an auxiliary power source which is different from a 
main power source of said freezer. 
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FIG. 1 
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FIG. 3 




10 



EP 0 936 417 A2 



FIG. 4 
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